Formation of compact particles from linear DNA-anthracycline complexes is accompanied by appearance of intense bands in the CD spectra in the region of absorption of DNA bases (UV-region) and in the region of absorption of anthracycline chromophores(visible region). The intense (positive or negative) bands in the region of anthracycline absorption demonstrate an ordered helical location of anfhracycline molecules on the DNA template. This fact, in its turn, is related to formation of the DNA superstructure in PEG-containing vater-salt solutions with a long-range orientation of nitrogen bases. Possible types of DNA superstructures and the relation between the local-and the Long-range order of bases in the DNA superstructure are discussed.
INTRODUCTION
CD spectra of compact particles formed by native double-stranded DNA molecules under definite(terminal) condition:-, in the PEG-containing watersalt solutions are characterised by an intense negative band . The amplitude of the negative band is almost unaffected by the increase of ioric strength of the PEG-containing solutions from 0.15 to 1.5. Although formation of the DNA compact particles is not prevented by binding of distamycin A to DNA molecules, however, in this case one can observe reversion of the band: the 2 sign of the band in CD spectra becomes positive . In contrast to DNA, the CD spectra of compact particles, which are formed by native double-stranded RNA molecules, have an intense positive or negative band, depending on the ionic strength of PEG-containing solutions .
When considering the factors which bring about high optical activity of compact particles, one has to take into account the following. According to theoretical calculations , mutual orientation of nitrogen bases depends on efficiency of shielding of negatively charged phosphate groups by counterions; the shielding may be accompanied to some extent by distortion of the base pair orientation. These alterating distortions in the polynucleotide chain can induce formation of a superstructure. Obviously, formation of the <Q IRL Press Limited, 1 Falconberg Court, London W 1 V 5FG, U.K. superstructure under normal conditions appears to be an unfavorable process and the equilibrium is shifted to the linear form of the DNA (RNA) molecules.
"Conservation" of the superstructure can be achieved due to closing of the ends of polynucleotide molecules or by compaction of these molecules. "Conservation" of the superstructure may also be obtained by adding compounds capable of fixing the distortions in the polynucleotide structure. The sign of the superstructure formed is preconditined by the location of sites on the dcuble-strar.ded polynucleotides at which structural distortions are initiated and also by specificity of these distortions. It is suggested that the interaction between base-pairs and phosphate groups is an important factor in determining the sign of the polynucleotide superstructure. Indeed, results presented demonstrate that the double-stranded molecules of poly(dA).poly (dT) and poly(dAT) poly(dAT) form compact particles characterized urder similar conditions by intense bands of opposite signs in CD spectra.
There is a hypothesis according to which the difference of signs of intense b&nds in the CD spectra reflects two types of long-range orientation Comparison of the spectra shows that the DNA-antibiotic binding and subsequent compaction of a complex is accompanied by three main effects:
(i) the CD band(at 550 nm)is observed in the absorption region of antibiotic chromophores:
(ii)the negative band at 270 nra typical for the Initial DNA molecules (spectrum I in A ) changes its sign as the antibiotic binds to DNA (spectra 5 and 6 ) ;
(iii) the sign of the band at 540 nra is changed as che sign of the 270 nm band is "reversed". Fig.3B and 3C ). Following the discussion about two types of longrange orientation of the DNA bases, one may believe that the molecules of Fig.I ). Addition of violamycin to the DNA molecules in a compact form is followed by an increase of optical activity in the absorption region of the antibiotic chroinophores ( Fig.SA and 5C ). However, irrespective of a rather high concentration of added antibiotic, the band in the CD spectra in the absorption of the antibiotic chromophores has a negative sign which remains unchanged. The CD band at 270 nm typical for the DNA bases is practically constant, despite the complex formation ( Fig. 5B and 5C ). 
